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TITLE OF THE INVENTION 
SYSTEM AND METHOD FOR UPGRADING DEVICE DRIVER 

CLAIM OF PRIORITY 
[0001] This application makes reference to, incorporates the same herein, and claims all benefits 
accruing under 35 U.S.C. § 1 19 from an application entitled System for Upgrading Device Driver 
and Method for Upgrading the Same earlier filed in the Korean Industrial Property Office on 13 
December 2000, and there duly assigned Serial No. 2000-76250 by that Office. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The present invention relates to a system and a method for upgrading a device driver, and 
more particularly, to a system and a method for upgrading a device driver through a network . 

Description of the Background Art 
[0003] Development of the Internet has brought many changes with respect to computer 
programs. In the past, to upgrade a program, a user had to directly install upgrade data to his or her 
computer, after downloading the upgrade data through a data room provided by a communication 
company in which a program maker publishes the upgrade data. Currently, however, a user can 
upgrade a program more easily through the Internet. Programs that allow the user to upgrade 
through the Internet, include for example a vaccine program V3 and the operating system 
MICROSOFT Windows. In the case of the V3 program, if a vaccine engine is upgraded, the user 
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is allowed direct access to a server in the Internet through the V3 program, and then the new 
upgraded engine is downloaded to be automatically installed in the user's computer. 
[0004] A device driver is distinguished from the above-described general programs. The device 
driver is a program controlling peripheral units of a computer system, such as a disk unit and a 
printer, etc. For example, the device driver includes a sound driver controlling a sound card, a 
graphics driver controlling a graphics card, a mouse driver controlling a mouse and so on. Since 
these device drivers are closely connected to an operating system of the computer system, being 
different from the general programs, it is not easy for end users to upgrade them using the Internet. 
[0005] An earlier technique of upgrading a device driver includes, first, a user connecting his or 
her computer to an upgrade server, using an Internet-connecting program. After the computer is 
connected to the upgrade server, the user browses a device driver to be upgraded and downloads it 
to the computer. The upgrade device driver provided by the upgrade server is provided in a 
compressed file, in consideration of the speed of transfer and the size of the upgrade file, etc. Thus, 
the user decompresses the upgrade device driver to be downloaded using a compression program. 
If the upgrade device driver is decompressed, an install file of the upgrade device driver is 
generated. Then, the user executes the install file and upgrades the device driver. Finally, when the 
user reboots up his or her computer, the upgrading process of the device driver is completed. 
[0006] As described above, because the upgrading of a device driver using the earlier technique 
is more complicated than that of the general programs, it is inconvenient for an end user to upgrade 
the device driver. 

[0007] Exemplars of the art are Korean Patent No. 1999-0061251 issued to Lee, for Network 
System and Managing Method for a Version Manager Using an Internet and a Local Disk, Japanese 
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Patent No. 8- 1 6 1 250 and European Patent Application EP 07 1 637 1 A2 to Nakagiri, for Information 
Processing Apparatus Having Automatic Os Selecting Function, Japanese Patent No. 9-251355 
issued to Yoshioka, for Printer, Japanese Patent No. 1 0-9 1 500 issued to Tatsutaki, for Client/Server 
System, Differential File down Loading Method in Client/Server System and Storage Medium 
Storing Program for Differential File down Loading, Japanese Patent No. 1 0- 1 7 1 634 issued to Yagi, 
for Information Processing Terminal and Program Updating System, Japanese Patent No. 11- 
327828 issued to Omura, for Printing Controller, Driver Managing Method for the Same and 
Storage Medium Storing Program Which Computer Can Read, Japanese Patent No. 2000-10787 
issued to Kudo et al., for Program Down-loading Device and its Method, US Patent No. 5,580, 1 77 
issued to Gase et al, for Printer/Client Network with Centrally Updated Printer Drivers and Printer 
Status Monitoring, US Patent No. 5,809,287 issued to Stupek, Jr. et al., for Automatic Computer 
Upgrading, and US Patent No. 6,023,585 issued to Perlman et al., for Automatically Selecting and 
Downloading Device Drivers from a Server System to a Client System That Includes One or More 
Devices. 

SUMMARY OF THE INVENTION 
[0008] It is therefore an object of the present invention to provide a system and a technique for 
a device driver, allowing an end user to easily upgrade the device driver. 

[0009] It is another object to update a device driver through a network in a reliable and efficient 
manner. 

[0010] It is yet another object to easily upgrade the device driver by manipulating the device 
driver file on the upgrade server for installation on the user's computer. 

Page 3 of 19 



PATENT 
P56411 

1 [0011] It is still yet another object to speed up the upgrade of the device driver through a network 

2 by reducing the size of the file needed to upgrade the device driver. 

3 [0012] It is another object to upgrade a device driver through networks with lower bandwidth by 

4 reducing the size of the file needed to upgrade the device driver. 

5 [0013] It is still another object to increase the reliability of upgrading device drivers by having 

6 a backup. 

7 [0014] The above and other objects of the present invention may be achieved by a provision of 

8 a system for upgrading a device driver of a user' s computer through a network, including an upgrade 
9f i server dividing at least one device driver to be upgraded into a variable file and an invariable file 
loyjj information according to an upgrade version, and supplying the variable file and the invariable file 
nttl information through the network, and an upgrading program installed in the user's computer, 
12H downloading the variable file and the invariable file information from the upgrade server and 

upgrading the device driver to the variable file based on the invariable file information. 

i4pj [0015] Preferably, the upgrading program includes a communication module for connecting the 

15Q upgrade server and downloading the variable file and the invariable file information. 

16 [0016] Preferably, the user's computer further includes a backup storage unit for storing the 

17 variable file and the invariable file information downloaded, for backup. 

is [001 7] The device driver includes one of a sound driver, a mouse driver, a graphics driver, a LAN 

19 (Local Area Network) card driver and SCSI (Small Computer System Interface) driver. 

20 [0018] According to another aspect of the present invention, a method for upgrading a device 

21 driver of a user's computer through a network, includes the steps of generating a variable file by 

22 extracting different parts between an old version and a new version thereof of the device driver, and 
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an invariable file information by extracting the same parts between the old version and the new 
version thereof; storing at least one device driver having the variable file and the invariable file 
information in an upgrade server; downloading the variable file and the invariable file information 
from the upgrade server to the user's computer; and upgrading the device driver of the user's 
computer to the variable file based on the invariable file information. 

[0019] Preferably, the method further includes the step of transmitting information about a 
version of the device driver installed in the user' s computer to the upgrade server, where the upgrade 
server provides the device driver to allow the user to download the device driver, where the device 
driver of the user's computer is of an old version compared with the device driver of the upgrade 
server, based on the version information. 

[0020] More preferably, the method further includes the steps of storing the variable file and the 
invariable file information in the user's computer for backup, during the step of downloading the 
variable file and the invariable file information; and recovering the device driver based on the 
backup variable file and the backup invariable file information, where an error occurs in the device 
driver of the user's computer. 

[0021] Still preferably, the step of generating the variable file and the invariable file information 
includes the steps of installing the old version of the device driver to a first computer system and 
then storing a registry and a system file; installing the new version of the device driver to a second 
computer system and then storing a registry and a system file; and comparing the system having the 
old version of the device driver with the system having the new version of the device driver in terms 
of the registry and the system file to store the different parts between the old version and the new 
version of the device driver in the variable file, and to store the same parts between the old version 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0022] A more complete appreciation of this invention, and many of the attendant advantages 
thereof, will be readily apparent as the same becomes better understood by reference to the 
following detailed description when considered in conjunction with the accompanying drawings in 
which like reference symbols indicate the same or similar components, wherein; 
[0023] Fig, 1 is a flow chart showing a process that a user upgrades the device driver according 
to an earlier upgrading device driver system; 

[0024] Fig. 2 is a block diagram of a system for upgrading a device driver according to the present 
invention; 

[0025] Fig. 3 A is a flow chart showing a process that a server produces data related to a variable 
file and information of an invariable file from the upgrading device driver system according to the 
present invention; 

[0026] Fig. 3B is a block diagram of the system for producing the data related to the variable file 
and information of the invariable file; 

[0027] Fig. 4A is a flow chart showing a process that a user upgrades the device driver by an 
upgrading device driver system according to the present invention; and 

[0028] Fig. 4B is a flow chart showing a process when there is an error in the driver installation. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0029] Turning now to the drawings, a process of upgrading a device driver according to an 
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earlier method will be described with reference to Fig. 1 . 

[0030] First, a user connects his or her computer to an upgrade server, using an Internet- 
connecting program (U 1 0). After the computer is connected to the upgrade server, the user browses 
a device driver to be upgraded and downloads it to the computer (U20). The upgrade device driver 
provided by the upgrade server is provided in a compressed file, in consideration of the speed of 
transfer and the size of the upgrade file, etc. Thus, the user decompresses the upgrade device driver 
to be downloaded using a compression program (U30). If the upgrade device driver is 
decompressed, an install file of the upgrade device driver is generated. Then, the user executes the 
install file and upgrades the device driver (U40). Lastly, if the user reboots up his or her computer 
(U50), the upgrading process of the device driver is completed. 

[0031] Referring to Fig. 2, the system for upgrading a device driver according to the present 
invention includes an upgrade server 1 0 providing a device driver file 4 1 for upgrading, and a user's 
computer 50 equipped with an upgrade program 60 which can download and upgrade the device 
driver file 4 1 for upgrading from the upgrade server 1 0 through a network 1 00. A device driver 90 
is a program controlling peripheral units of the computer system such as a disk unit, a printer, etc., 
including a sound driver controlling a sound card, as well as a mouse driver, a graphic driver, a LAN 
(Local Area Network) card driver, a SCSI (Small Computer System Interface) driver, etc. 
[0032] The upgrade server 10 divides the device driver file 41 for upgrading into a variable file 
43 and information on an invariable file 45 and provides them to the user's computer 50 through the 
network 100. 

[0033] The upgrade server 10 includes a communication unit 30 (to be described later) 
communicating with the user's computer 50 through the network 100, a file storage unit 40 storing 
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the device driver file 41 for upgrading which is provided to the user, and a control unit 20 
controlling the file storage unit 40 to permit the user's computer 50 to download the device driver 
file 41 for upgrading in response to the user's download request. 

[0034] The device driver file 4 1 to be stored in the file storage unit 40 is divided into the variable 
file 43 and the invariable file information 45. The variable file 43 is only the new file added to the 
device driver 90 when the device driver 90 is upgraded from the old version (before upgrading) to 
the new version (after upgrading). Also, the invariable file information 45 is information about the 
coexistent parts in both the new version's and the old version's registry and system file of operating 
systems when the device driver 90 is upgraded from the old version to the new version. 
[0035] The control unit 20 in the upgrade server 1 0 provides the variable file 43 and the invariable 
file information 45 of the device driver file 41 stored in the file storage unit 40 to the user's 
computer 50 through the network 100 where a user logs on the upgrade server 10 though the user's 
computer 50 to request download of the device driver file 41 . 

[0036] Thus, the user does not need to download the whole device driver file, but downloads only 
the variable file 43 containing the parts upgraded from the old version to the new version and the 
invariable file information 45 retained in the system. 

[0037] The control unit 20 receives information on the device driver 90 stored in the user's 
computer 50 and compares it with information on the device driver file 41 stored in the file storage 
unit 40. Where the device driver file 41 stored in the file storage unit 40 is of the new version, the 
control unit 20 provides the device driver file 41 to the user's computer 50. 
[0038] Even if the user's computer 50 does not log on the upgrade server 1 0, the control unit 20 
transmits information about the device driver file 41 of the new version to the user's computer 50 
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based on log-on data like e-mail information, where the upgrade server 10 is equipped with the 
device driver file 41 of the new version so that the user's computer 50 is allowed to download the 
device driver file 41 of the new version. 

[0039] The user's computer 50 connected to the upgrade server 10 to download the upgrading 
device driver file 41, includes the device driver 90 to be upgraded, an upgrading program 60 and a 
backup storage unit 80. 

[0040] The upgrading program 60 includes a communication module 70 to log on the user's 
computer 50 to the upgrade server 10 through the network 100. The upgrading program 60 
downloads the device driver file 41 for upgrading from the upgrade server 10 being connected by 
the communication module 70. The upgrading program 60 transmits information about the device 
driver 90 of the user's computer 50 to the upgrade server 1 0 through the communication module 70 
and where the upgrade server 10 has the device driver file 41 of the new version, the upgrading 
program 60 receives the list (not shown) of the device driver file 41 of the new version from the 
upgrade server 10. Also, the upgrading program 60 stores a backup of the variable file 43 and the 
invariable file information 45 of the device driver file 4 1 being downloaded from the upgrade server 
10 in the backup storage unit 80. 

[0041] Where the device driver 90 installed in the user's computer 50 generates an error, a backup 
variable file 83 and a backup invariable file information 85 of a device driver file 81 stored in the 
backup storage unit 80 are brought by the upgrading program 60. Then, the upgrading program 60 
recovers the device driver 90 of the user's computer 50 from the backup variable file 83 based on 
the backup invariable file information 85. 

[0042] A process of generating the variable file 43 and the invariable file information 45 of the 
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1 device driver file 41 for upgrading will be described with reference to Fig. 3 A and 3B. 

2 [0043] The device driver 90 of the old version 3 1 0 is installed in a first computer system (P 1 0). 

3 Then a registry and a system file 320 of the operating system are adaptively changed. The changed 

4 registry and system files 320 of the operating system are stored in the operating system of the first 

5 computer system 300 by a commercial utility 330 such as "PICTURE TAKER" (P20). The device 

6 driver 90 of the new version 360 is installed in a second computer system 350 having the same 

7 configuration as the first computer system 300 (P30). In response to the installation of the device 

8 driver 90 of the new version 360, the registry and the system file 370 of the operating system are 

9p| changed in the second computer system 350. The changed registry and system file 370 are stored 

i0;|j in the operating system of the second computer system 350 by the "PICTURE TAKER" program 

nffl 330 (P40). 
SI 

\ri [0044] With respect to the device drivers 90 of the old version 3 1 0 and the new version 360, the 

13 , registry and the system files 320 and 370 stored in the operating system of the computer systems 

if II 300 and 350 by the "PICTURE TAKER" program 330 are compared to extract the different parts 

i5gt between the old version 3 1 0 and the new version 360 of the device driver 90 (P50), and the different 

16 parts are generated to the variable file 43 (P60). The same parts between the old version 3 1 0 and the 

17 new version 360 of the device driver 90 are extracted to constitute the invariable file information 
is 45 (P70). The variable file 43 and the invariable file information 45 of the device driver file 41 are 

19 provided to the upgrade server 10 (P80). 

20 [0045] A process of upgrading a device driver by the user's computer in the upgrading device 

2 1 driver system according to the present invention will be described with reference to Fig. 4 A and 4B. 

22 [0046] A user logs on his or her computer 50 to be connected to the upgrade server 1 0, using the 
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upgrading program 60 provided therein (S 1 0). The upgrading program 60 transmits information on 
the device driver 90 installed in the user's computer 50 to the upgrade sever 10 through the 
communication module 70 simultaneously as it connects the upgrade server 10 (S20). 
[0047] The control unit 20 in the upgrade server 1 0 compares information on the device driver 
file of the file storage unit 40 with the transmitted information on the device driver 90 (S30). Where 
the upgrade server 1 0 is equipped with the device driver file 4 1 of the new version, the control unit 
20 provides the list of the device driver file 41 of the new version to the user's computer 50 (S40). 
The user downloads a device driver file 41 (a variable file and information of an invariable file) 
which he or she wants to upgrade through the user's computer 50, among the list of the new version 
of the device driver files 41 (S50). If the download is completed, the upgrading program 60 upgrades 
the device driver 90 of the user's computer 50 according to the variable file 43, based on information 
of the invariable file 45 of the device driver file 41 downloaded (S60). If the upgrade of the device 
driver 90 is completed, the upgrading program 60 makes the user's computer 50 reboot (S70). 
[0048] In the step S30, the user ends the upgrading where the upgrade server 1 0 is not equipped 
with the device driver file 41 of the new version. After the step S50, in consideration of a possible 
error generated by the device driver 90 during operation of the device driver 90, the upgrading 
program 60 stores the backup of the variable file 43 and the invariable file information 45 of the 
device driver 90 downloaded for upgrading in the backup storing part 80 (S55). As seen in FIG. 4B, 
in the case of an error generated by the device driver 90 installed in the user's computer, the backup 
variable file 83 and the backup invariable file information 85 of the backup device driver file 81 
stored in the backup storage unit 80 are brought and stored in the device driver 90. 
[0049] As described above, the user can upgrade easily the device driver, by dividing the device 
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driver file into the variable file and the invariable file information, storing them in the upgrade 
server and installing the upgrading program in the user's computer. 

[0050] Although the preferred embodiment of the present invention has been disclosed for 
illustrative purposes, those skilled in the art will appreciate that various modifications, additions and 
substitutions are possible, without departing from the scope and spirit of the invention as disclosed 
in the accompanying claims. 
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